that we should not publish the names of the towns. Towns 1 and 3 have populations of about 100,000, while Town 2 has over 250,000. In each of these towns traditional industries are of declining importance and in all of them newer industries are becoming established and demanding new skills. Town 3 has a particularly high birth rate, and a larger proportion of children in the population than the other two; Town 1 has proportionately more old people than the other two. Mortality from bronchitis and ischemic heart disease is higher in Town 1 than in the other two towns ( Table 2 ). All three towns are in the same group in Moser & Scott's (1961) classification of the large towns of Britain.
The chosen towns have had, over a number of years, prescribing rates that are markedly different (Table 3 ). The costs of prescribing in the three towns show a similar variation (Table 4 ). This suggests that the differences in the prescribing rates are not simply the result of a tendency for the doctors in the high rate area to issue a large number of prescriptions for small quantities. Division of the drugs by broad system of action, using the Ministry's classification, shows that the gradient between the towns persists in all but one of the groups (Table 5 ). The proportionate distribution of the drugs is'similar in each town, and in England and Wales (Table 5 ). In general these results do not encourage the search for differences in the distribution of particular diseases, e.g. bronchitis, as a major cause of the very large variations in the prescribing rates and costs.
Professor M Weatherali (Department ofPharmacology, London Hospital Medical College, London)
II. Pharmacological Aspects of Prescribing and Classification of Drugs
The information which can be obtained from a completed NHS prescription form (ECIO) is shown in Table 1 . Not all the information which should be supplied is always present. To analyse large numbers of prescriptions information must be suitably coded for mechanical or electrical sorting and computing. The basic procedure, used by the Ministry of Health particularly for purposes of costing, has been described by Benjamin & Ash (1964) , and we have extended this system in order to find out more about the medical details of the prescriptions. The drug prescribed can be considered in several ways. As the word is used by the Ministry a 'drug' is a unique item which may be prescribed and supplied by a pharmacist. Thus I grain tablets of phenobarbitone (non-proprietary) are distinct from i grain tablets of Gardenal (a proprietary brand of phenobarbitone) or Luminal (another proprietary brand) and also from any other size tablets of phenobarbitone. Most pharmacologists would regard all these items as preparations of the same drug, and we have therefore used the term 'remedy' in the sense in which the Ministry use 'drug'. We refer to the pharmacologically active substances present in remedies as 'principal ingredients' and have extended the coding system of the Ministry to distinguish selected principal ingredients. Much of this work was based on the Ministry's grouping of remedies into 89 therapeutic classes, many of which roughly correspond to groups of principal ingredients such as barbiturates or tetracyclines and simply require subdivision accordin, to the particular barbiturate or other ingredient present. About a quarter of the proprietary remedies and a few non-proprietary remedies contain more than one principal ingredient, and our analysis also took account of second principal ingredients. Any additional principal ingredients in a single remedy were disregarded, as such combinations are uncommon and appear to be unimportant.
In order to combine information about dosage from different prescriptions, some sort of standardization is unavoidable. No two principal ingredients are exactly equivalent in their therapeutic activity, but approximately equipotent doses can be specified for substances in the same class. A standard dose of a principal ingredient was generally taken as the maximum dose stated in the British Pharmacopoeia, and in all calculations prescribed doses were expressed as a fraction or multiple of this standard. The total amount to be taken over a period of time followed from the directions included in the prescription, and from the quantity ordered it was possible to calculate the duration for which a supply would last ifthe medicine was taken as directed (Table 2) . No allowance was made for the route of administration, as the proportion of medicaments administered other than orally or topically in general practice is small, and the dosage analysis scheme was not extended to preparations for Table 2 Duration of prescribed supply of drugs. Prescriptions for which duration could not be calculated have been excluded As Lee (1964) has reported, the differences in prescribing rates in the three towns were not due to excessively high prescribing of remedies of any particular kind. The high death rate from bronchitis, presumably reflecting a much larger morbidity, in Town 1 was associated with the highest rates of prescribing of chemotherapeutic drugs, bronchodilators and cough mixtures. However, the rates of prescribing of drugs affecting every other major system in the body were also highest in Town 1, and it is difficult to account for this higher rate in terms simply of widespread greater morbidity in the town.
When the doses prescribed and quantities supplied were examined, there were no great differences immediately apparent between towns. The biggest difference, rather surprisingly, was in the proportion of prescriptions in which no dose was specified. This proportion varied from 21 % in Town 1 to 8 % in Town 3, with Town 2 at 9 % close to Town 3. Omission of the dose was less frequent in some therapeutic classes than others. Even in Town 1, the dose was lacking in only 5-6% of prescriptions for chemotherapeutic remedies, and the corresponding value of 1-7% in Town 2 was the lowest recorded. Of those prescriptions where a dose was stated, it was generally between 0-1 and 0 7 of the standard dose as described above, and therewere only minor differences in the frequency distributions between towns.
The total quantity of remedy ordered showed rather more variation, related both to the kind of remedy prescribed and to some extent to the towns (Table 2 ). For many remedies the usual prescription lasted somewhere between two and four weeks, though there was an appreciably wider scatter. For chemotherapeutic and antibiotic drugs the position was quite different. The modal duration was under five days, but the proportion of prescriptions for over 40 days' supply was greater than the proportion for 10-20 or 20-40 days' supply. This bimodality or near bimodality is not an artifact of classification, as it was equally apparent when a single remedy, chloramphenicol, was considered alone. These differences are not surprising from a therapeutic point of view, as most chemotherapy is prescribed for acute illnesses, as well as a little for chronic prophylaxis. The most notable difference between towns lies in the higher proportion of long-duration prescriptions in Town 3. To some extent the long duration must offset the lower 38 frequency of prescribing, but the full implications of this difference must await more detailed analysis by individual remedies and doctors.
When the differences are examined between doctors in the same town, the amount of variation is surprisingly large. Not only the choice of individual remedies but also the proportion of remedies in different therapeutic families show much difference between individuals, as do the rates per thousand patients on the doctors' lists. For example, Table 3 shows the rates of prescribing of amphetamines and of drugs classified as anti-depressants, i.e. monoamine oxidase inhibitors, imipramine (Tofranil) and related substances, for a selection of single-handed practitioners in each of the towns. The therapeutic indications for the use of amphetamines are not very rigidly defined, but it is nevertheless surprising to find rates varying from 3 to 35 prescriptions per thousand patients per month within one town. Some doctors probably use amphetamines to relieve depression, and part of the difference could be accounted for if there were differences in the opposite direction in the use of more powerful anti-depressants. Differences certainly occur (Table 3) , withrates varying from zero to 20 per thousand patients per month, but they do not compensate, as the two heavy users of anti-depressants are also among the four heaviest users of amphetamines. Numerous explanations can be conceived, including selective distribution of patients and variations in individual case loads from time to time, and further study will be necessary to identify the relevant factors. The analysis of this variation, especially in prescribing rate, presents additional difficulties in partnerships, where the distribution of the load of work is not usually known, but even when the prescribing is considered by partnerships, the differences are striking, and will require extensive analysis. A study of the usage of local authority and hospital services by individual general practitioners is in progress in the largest of the three towns in the prescribing study, Town 2 (Lee 1964) . Local authority and hospital records for periods including or immediately adjacent to the month of the prescribing study have been examined. There was no possibility of the study influencing the patterns of practice, since the investigation was neither begun nor discussed in Town 2 until after the periods studied.
The following list indicates the principal problems of this retrospective operational research in which only routine administrative records were used:
(1) Identification of the individual practitioner: interpreting signatures; distinguishing doctors with the same or similar surnames.
(2) Determining whether the practitioner himself initiated a request for a service.
(3) Identification of the practices in which locums or medical assistants were working. (4) Defining the population for which hospital services were provided. (5) Clerical difficulties in finding and using records made and filed for purposes very different from those of the study. (For example, biochemical tests done for general practitioners formed 3 % of all the biochemistry done at one hospital and the relevant records were not filed separately.)
The local hospitals serve an area much larger than that of the town itself. By including in the study only those patients residing in the town it was possible to cover the majority of hospital services provided for a defined population. Since local authority services were also being studied it was convenient to use the local government administrative boundary as the defining limit of the town.
Because of the difficulty of determining an individual general practitioner's responsibilities and actions within a partnership, or in a singlehanded practice where an assistant is employed, single-handed doctors without assistants form a valuable group for detailed analysis. Singlehanded doctors are in a decreasing minority, but at the time of the survey they formed about 30 % of all general practitioners in England and Wales and 25 % of the general practitioners in Town 2. Assistants who were not officially registered with
